Abstract. The silver nanoparticles decorated nitrogen doped graphene covalently grafted polypyrrole (Ag@NG-PPy) nanocomposite was synthesized by in-situ oxidative polymerization method and characterized by various techniques such as FT-IR, XRD, Raman, SEM, HR-TEM, and EDX analysis.
INTRODUCTION
Silver nanoparticles (AgNPs) have recently received considerable attention for a variety of applications owing to its unique physical and chemical properties. They have a variety of promising applications in catalysis, sensing and antibacterial activities [1] . However, its practical applications are limited by poor electron efficiency, sensitivity, stability, electrocatalytic activity and durability [2] . To overcome these issues, AgNPs are anchored with other carbon supported materials including graphene, carbon nano tubes, activated carbon, conducting polymer, graphitic carbon nitride and polydopamine due to its unique electronic, mechanical, thermal, chemical and physical properties [3] . Among these graphene is one of the most frequently used supports due to its remarkable properties, such as high surface area, porous structure and good mechanical and electrical properties [4] . Further, a lot of efforts have been focused on improving the properties of graphene by chemical doping with heteroatom (N and B) and chemical functionalization with conducting polymers (CPs) [5] . Based on the leading conducting polymer, polypyrrole brings the considerable interest for the onsite applications because of its simple synthesis, high conductivity, environmental stability, and biocompatibility. In most of the current developments, AgNPs is hybridized with functionalized carbon based materials (NG or CPs), to produce smart materials which exhibits large specific surface area, high charge carrier capacity and mobility, and unique electrochemical properties. These nanocomposites also have their own exclusive advantages and disadvantages.
MATERIALS AND METHODS

Materials
Graphene (GO), urea (NH2CONH2), dimethyl formamide (DMF), thionyl chloride (SOCl 2 ), potassium hydride (KH), polypyrrole (ppy), silver nitrate (AgNO 3 ) were received from sigma Aldrich and used without further purification. Deionised water was used as solvent for the experiment.
Synthesis of N-doped Graphene (NG)
40 mg of GO was dispersed in 25ml of deionised water by the addition of 80 mg urea. This mixture was sonicated for 3 hours followed by transferring the solution into a 50 ml stainless steel autoclave and maintained at 180 o C for 12h. Finally the precipitate was washed with distilled water for several times dried in a vacuum oven at 80 o C.
Synthesis of Ag@NG-PPy Nanocomposites
50mg of NG mixed with 2 ml DMF, sonicated for 30 minutes followed by 15 ml SOCl 2 . The above mixture was refluxed under nitrogen atmosphere for overnight. Then add potassium hydrate under ice condition stirred for 6 h. After add 0.5 ml pyrrole monomer and stirred for 15 minutes. Then freshly prepared 50ml of 1mM AgNO 3 solution added drop wise and stirred for 6h. Finally the precipitate was washed with ethanol and dried the obtained Ag@NG-PPy under vacuum at 60-80 o C.
Characterization
FESEM was taken using a Zeiss field-emission scanning electron microscope (FESEM) operating at 5 kV coupled with energy dispersive X ray spectroscopy (EDAX). The crystallinity and crystal phases of prepared nanostructures were determined with a Rigaku X-ray powder diffractometer (XRD) with Cu Kα radiation (l=1. 
RESULTS AND DISCUSSION
FESEM
The morphologies of the NG and Ag@NG-PPy composites are shown in FIGURE 1. (FIGURE 1 a & b) clearly shows the FESEM image of NG nanosheet with a laminar like morphology and smooth surface. Compared with NG, the image of Ag@NG-PPy (FIGURE 1 c & d) displays the crumpled like structure and an increased thickness is attributed to the covalently grafting of PPy on the surface of NG sheets uniform particles appear on to the surface of NG-PPy, which clearly demonstrates the decoration of AgNPs on the surface of NG-PPy. From the FIGURE 1 e it is confirmed that the elements present in the Ag@NG-PPy nanocomposites. The morphologies of the obtained Ag@NG-PPy were further confirmed by TEM micrograph which is shown in FIGURE 2. The TEM image of Ag@NG-PPy clearly shows that the AgNPs are decorated on the surface of NGPPy.
XRD Pattern
The X-ray diffraction patterns (XRD) of NG and Ag@NG-PPy are presented in FIGURE 3. As can be seen in FIGURE 3 a, the broad and strong diffraction peaks at 13.54⁰ and 43.52⁰ are observed, which can be indexed to (0 0 2) and (0 0 1) diffraction planes of NG, respectively. This result suggests a graphitic crystal structure concomitant to nitrogen doping. The Ag@NG-PPy composite exhibited three significant peaks at 38, 44 and 64 and can be assigned to the (1 1 1), (2 0 0) and (2 2 0) planes respectively [6] . Raman Spectroscopy FIGURE 4 shows the Raman spectra of NG and Ag@NG-PPy nanocomposites. In all the nanomaterials, two intense peaks appear in the range of 1200-1700 cm -1 centered around 1350 and 1600 cm -1 . The peak at 1600 cm -1 is attributed to the stretching of C-C bond in sp 2 hybridized carbon materials and is referred to as the G-band. The peak at about 1350 cm -1 is second order peak and arises due to the defects present in the sample and is labeled as the D-band [7] . The incorporation of AgNPs in the nanocomposite increases the relative intensity ratio of D/G, which represents a high degree of disorder. The intensity ratios are 1.02 and 1.39 for NG and Ag@NG-PPy, respectively. 
CONCLUSION
The Ag@NG-PPy nanocomposite was prepared via in-situ by solution phase method. The morphological characterizations showed its surface purity. The crystalline nature was ensured by XRD patterns and Raman spectroscopy respectively.
